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DETAILED ACTION 

1. Claims 1-22 have been considered. New claims 23-24 have been added as per 
Applicant's request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Amendment as filed 21 March 2005; RCE as filed 21 March 2005; and a 1 
month Extension of Time as filed 21 March 2005. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-10, 12-19, and 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Alidina et al., U.S. Patent Number 6,446,193 (herein referred to as Alidina) in view of 
Gregory T. Byrd and Mark A, HoUiday's "Multithreaded Processor Architectures" ©1995 
(herein referred to as Byrd). 

5. Referring to claim 1, Alidina has taught an accumulation circuit that supports a plurality 
of threads, comprising: 

a. A first operation unit operably coupled to receive a first operand and a second 
operand corresponding to an operation code issued, wherein the operation unit 
combines the first and second operands to produce a first operation result (Alidina 
Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and Figure 3) 
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b. A plurality of accumulation registers operably coupled to the first operation unit, 
wherein each accumulation register of the plurality of accumulation registers 
(Alidina Abstract, Unes 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and 
Figure 3, element 30) 

c. A selection block operably coupled to the plurality of accumulation registers and 
the first operation unit, wherein the selection block selects the second operand 
provided to the first operation unit from a set of potential operands, wherein the 
set of potential operands includes contents of each accumulation register of the 
plurality of accumulation registers (Alidina column 4, lines 63-66 and Figure 3, 
element SMUX). 

d. Wherein a selected accumulation register stores the first operation result (Alidina 
column 1, line 64 to column 2, hne 5) 

6. Alidina has not taught multi-threading and having registers and operands which 
correspond to each individual thread. However, Alidina has taught a digital signal processor 
specializing in scientific calculations (Alidma column 1, Unes 17-28). Byrd has taught multi- 
threading and having registers and operands which correspond to each individual thread (Byrd 
pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would recognize that 
mulfi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 



Application/Control Number: 09/556,473 Page 4 

Art Unit: 2183 

skill in the art at the time the invention was made to incorporate the multi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time.' 

7. Referring to claim 2, Alidina has taught a control block operably coupled to the selection 
block and the plurality of accumulation registers, wherein the control block receives information 
based on the operation code and generates control information provided to the plurality of 
accumulation registers and the selection block, wherein the control information provided to the 
plurality of accumulation registers causes the selected accumulation register to store the result 
when the operation code corresponds to an accumulate operation (Alidina column 5, lines 8-18). 
Alidina has not taught multi-threading and having registers and operands which correspond to 
each individual thread. However, Alidina has taught a digital signal processor specializing in 
scientific calculations (Alidina column 1, hnes 17-28). Byrd has taught multi-threading and 
having registers and operands which correspond to each individual thread (Byrd pages 38-40). A 
person of ordinary skill in the art, and as taught in Byrd, would recognize that multi-threading is 
best suited for scientific and engineering programs (Byrd page 38) and increases the speed and 
efficiency in the processor by allowing the processor to run other procedures while waiting for a 
longer background operations, such as accessing slower memory, to complete (Byrd pages 38- 
40). Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the multi-threading of Byrd in the device of Alidina to 
increase speed and decrease processor idle time. 

8. Referring to claim 3, Alidina has taught wherein when the operation code corresponds to 
an accumulate operation, the control block provides the control information to the selection 
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block such that the selection block selects a current value stored in the selected accumulation 
register as the second operand (Alidina columns 1-2, lines 64-5 and Figure 3). 

9. Referring to claim 4, Alidina has taught wherein the first operation unit performs an 
addition operation such that the result of an accumulate operation is a sum of the current value 
stored in the selected accumulation register and the first operand (Alidina columns 1-2, lines 64- 
5 and Figure 3). 

10. Referring to claim 5, Alidina has taught a second operation unit operably coupled to the 
first operation unit, wherein the second operation unit is operably coupled to receive a third 
operand and a fourth operand, wherein the second operation unit combines the third and fourth 
operands to produce a second operation result, wherein the second operation result is provided to 
the first operation unit as the first operand (Alidina columns 4-5, lines 26-7 and Figure 3). 

1 1 . Referring to claim 6, Alidina has taught wherein the second operation unit performs 
multiplication operations such that a plurality of multiply and accumulate functions are 
supported by multi-thread accumulation circuit (Alidina column 2, lines 46-48; columns 4-5, 
lines 26-7; and Figure 3). Alidina has not taught multi-threading and having registers and 
operands which correspond to each individual thread. However, Alidina has taught a digital 
signal processor specializing in scientific calculations (Alidina column 1, lines 17-28). Byrd has 
taught multi-threading and having registers and operands which correspond to each individual 
thread (Byrd pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would 
recognize that multi-threading is best suited for scientific and engineering programs (Byrd page 
38) and increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory. 
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to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the multi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 

12. Referring to claim 7, Alidina has not taught an arbitration module operably coupled to the 
control block and the second operation unit, wherein the arbitration module receives operation 
codes from a plurality of thread controllers corresponding to the plurality of threads, wherein the 
arbitration module determines order of execution of the operation codes received. However, 
Alidina has taught a digital signal processor specializing in scientific calculations (Alidina 
column 1, lines 17-28). Byrd has taught an arbitration module operably coupled to the control 
block and the second operation unit, wherein the arbitration module receives operation codes 
from a plurality of thread controllers corresponding to the plurality of threads, wherein the 
arbitration module determines order of execution of the operation codes received (Byrd page 39). 
A person of ordinary skill in the art, and as taught in Byrd, would recognize that multi-threading 
is best suited for scientific and engineering programs (Byrd page 38) and increases the speed and 
efficiency in the processor by allowing the processor to run other procedures while waiting for a 
longer background operations, such as accessing slower memory, to complete (Byrd pages 38- 
40). Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the multi-threading of Byrd in the device of Alidina to 
increase speed and decrease processor idle time. 

13. Referring to claim 8, Alidina has taught wherein the accumulation circuit is included in a 
vector engine that performs at least one of dot product operations, vector multiply accumulate 
operations, vector addition operations, and vector multiplication operations (Alidina column 2, 
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lines 57-60). Alidina has not taught multi-threading. However, Alidina has taught a digital 
signal processor specializing in scientific calculations (AUdina column 1, lines 17-28). Byrd has 
taught multi-threading (Byrd pages 38-40). A person of ordinary skill in the art, and as taught in 
Byrd, would recognize that multi-threading is best suited for scientific and engineering programs 
(Byrd page 38) and increases the speed and efficiency in the processor by allowing the processor 
to run other procedures while waiting for a longer background operations, such as accessing 
slower memory, to complete (Byrd pages 38-40). Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to incorporate the multi- 
threading of Byrd in the device of Alidina to increase speed and decrease processor idle time. 

14. Referring to claim 9, Alidina has taught a memory operably coupled to the selection 
block, the first operation unit, and the control block, wherein the memory stores the first 
operation result produced by the first operation unit, wherein contents of the memory are 
selectively included in the set of potential operands based on a portion of the control information 
generated by the control block (Alidina column 2, lines 12-19 and 46-48; columns 4-5, lines 26- 
7; and Figure 3). 

15. Referring to claim 10, Alidina has taught wherein at least a portion of the plurality of 
accumulation registers include a first register section and a second register section, wherein the 
first register section is used for accumulation operations corresponding to a first set of operation 
codes and the second section is used for accumulation operations corresponding to a second set 
of operation codes (Alidina columns 1-2, lines 54-15 and Figure 1). 

16. Referring to claim 12, Alidina has taught a method for performing a plurality of combine 
and accumulate operations, comprising: 
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a. Receiving a first set of operands, wherein the first set of operands corresponds to 
a first accumulation operation (Alidina Abstract, lines 1-4; column 2, lines 46-48; 
columns 4-5, lines 26-7; and Figure 3) 

b. Combining the first set of operands to produce a first result (Alidina Abstract, 
lines 1-4; column 2, lines 46-48; columns 4-5; lines 26-7; and Figure 3) 

c. Storing the first result in the selected accumulation register to produce a first 
accumulated value (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4- 
5; lines 26-7; and Figure 3) 

d. Receiving a second set of operands corresponding to the selected thread, wherein 
the second set of operands corresponds to a second accumulation operation 
(Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5; lines 26-7; and 
Figure 3) 

e. Combining the second set of operands to produce a second result (Alidina 
Abstract, lines 1-4; column 2, lines 46-48; columns 4-5; Unes 26-7; and Figure 3) 

f Combining the second result with the first accumulated value to produce a second 
accumulated value (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4- 
5; lines 26-7; and Figure 3) 

g. Storing the second accumulated value in the selected register to produce a second 
accumulated result (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 
4-5; lines 26-7; and Figure 3). 

h. Selecting a selected accumulation register from a plurality of accumulation 
registers (Alidina column 1, line 64 to column 2, line 5) 
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17. Alidina has not taught multi-threading and having registers and operands which 
correspond to each individual thread. However, Alidina has taught a digital signal processor 
specializing in scientific calculations (Alidina column 1, lines 17-28). Byrd has taught muUi- 
threading and having registers and operands which correspond to each individual thread (Byrd 
pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would recognize that 
multi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the muhi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 

18. Referring to claim 13, Alidina has taught wherein combining the first set of operands 
includes combining the first set of operands using a multiplication operation, and wherein the 
combining the second set of operations further comprises combining the second set of operands 
using a multiplication operation (Alidina column 2, lines 46-481 columns 4-5, lines 26-7; and 
Figure 3). 

19. Referring to claim 14, Alidina has taught wherein combining the second result with the 
first accumulated value further comprises combining the second result with the first accumulated 
value using an addition operation such that a muhiply and accumulate operation for the first and 
second sets of operands is achieved (Alidina column 2, lines 46-65). 

20. Referring to claim 1 5, Alidina has taught the method comprises: 
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a. Receiving subsequent sets of operands corresponding to subsequent accumulation 
operations (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 
26-7; and Figure 3); 

b. For each subsequent set of operands: 

i. Combining the subsequent set of operands to produce a subsequent result 
(Alidina Abstract, Unes 1-4; column 2, lines 46-48; columns 4-5, lines 26- 
7; and Figure 3) 

ii. Combining the subsequent result with a current value stored in the 
selected accumulation register to produce a subsequent accumulated result 
(Alidina Abstract, lines 1-4; columns 1-2, lines 64-5; column 2, lines 46- 
48; columns 4-5, lines 26-7; and Figure 3) 

iii. Storing the subsequent accumulated result in the selected accumulation 
register such that the current value stored in the selected accumulation 
register is updated (Alidina Abstract, lines 1-4; columns 1-2, lines 64-5; 
column 2, lines 46-48; columns 4-5, lines 26-7; and Figure 3). 

2 1 . Alidina has not taught multi-threading and having registers and operands which 
correspond to each individual thread. However, Alidina has taught a digital signal processor 
specializing in scientific calculations (Alidina column 1, lines 17-28). Byrd has taught multi- 
threading and having registers and operands which correspond to each individual thread (Byrd 
pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would recognize that 
multi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
increases the speed and efficiency in the processor by allowing the processor to run other 
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procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the multi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 

22. Referring to claim 16, Alidina has taught performing combination operations subsequent 
to combining the first set of operands and prior to combining the second set of operands (Alidina 
Abstract, Unes 1-4; column 2, Unes 46-48; columns 4-5, lines 26-7; and Figure 3). Alidina has 
not taught the operations corresponding to at least one additional thread of the plurality of 
threads. However, AUdina has taught a digital signal processor speciaUzing in scientific 
calculations (Alidina column 1, lines 17-28). Byrd has taught the operations corresponding to at 
least one additional thread of the plurality of threads (Byrd pages 38-40), A person of ordinary 
skill in the art, and as taught in Byrd, would recognize that multi-threading is best suited for 
scientific and engineering programs (Byrd page 38) and increases the speed and efficiency in the 
processor by allowing the processor to run other procedures while waiting for a longer 
background operations, such as accessing slower memory, to complete (Byrd pages 38-40). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the multi-threading of Byrd in the device of Alidina to 
increase speed and decrease processor idle time. 

23. Referring to claim 17, Alidina has taught a multi-thread multiply and accumulate circuit, 
comprising: 

a. A multiplier operably coupled to the arbitration module, wherein the multipHer 
combines a set of operands corresponding to each command code being executed 
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to produce a product from which the command code being executed originated 
(Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and 
Figure 3) 

b. An adder operably coupled to the multiplier, wherein the adder combines the 
product of the multiplier with a second operand that is received to produce a sum 
(Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and 
Figure 3) 

c. A plurality of accumulation registers operably coupled to the adder, wherein each 
of the plurality of accumulation registers (Alidina Abstract, lines 1-4; column 2, 
lines 46-48; columns 4-5, lines 26-7; and Figure 3) 

d. A selection block operably coupled to the plurality of accumulation registers and 
the adder, wherein the selection block selects the second operand from a set of 
potential operands based on control information derived from the command code 
being executed, wherein the set of potential operands includes values stored in 
each of the plurality of accumulation registers (Alidina column 4, Hnes 63-66 and 
Figure 3, element SMUX). 

e. Wherein a selected accumulation register stores the sum corresponding to the 
selected thread 

f Wherein at least a portion of the command codes correspond to multiply and 
accumulate operations (Alidina column 5, lines 8-18). 
24. Alidina has not taught muUi-threading and having registers and operands which 
correspond to each individual thread. However, Alidina has taught a digital signal processor 
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specializing in scientific calculations (Alidina column 1, lines 17-28). Byrd has taught muhi- 
threading and having registers and operands which correspond to each individual thread (Byrd 
pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would recognize that 
multi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the multi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 
25. In addition, Alidina has not explicitly taught an arbitration module that receives 
command codes corresponding to a plurality of threads, wherein the arbitration module 
determines an order of execution of the command codes. However, Alidina has taught a digital 
signal processor specializing in scientific calculations (Alidina column 1, lines 17-28). Byrd has 
taught an arbitration module that receives command codes corresponding to a plurality of 
threads, wherein the arbitration module determines an order of execution of the command codes 
(Byrd pages 39). A person of ordinary skill in the art, and as taught in Byrd, would recognize 
that multi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the multi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 
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26. Referring to claim 18, Alidina has taught wherein the set of potential operands includes at 
least one additional operand, wherein the at least one additional operand is at least one of a 
constant, a state variable, and data stored in a memory structure as a result of previous operations 
performed by the circuit (Alidina column 2, lines 12-19 and 46-48; columns 4-5, lines 26-7; and 
Figure 3). 

27. Referring to claim 19, Alidina has taught wherein at least a portion of the plurality of 
accumulation registers include a first register section and a second register section, wherein the 
first register section is used for accumulation operations corresponding to a first set of operation 
codes and the second section is used for accumulation operations corresponding to a second set 
of operation codes (Alidina columns 1-2, lines 54-15 and Figure 1). ^ 

28. Referring to claim 21, Alidina has taught an accumulation circuit that supports a plurality 
of threads, comprising: 

a. A first operation unit operably coupled to receive a first operand and a second 
operand corresponding to an operation code issued, wherein the operation unit 
combines the first and second operands to produce a first operation result (Alidina 
Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and Figure 3) 

b. A plurality of accumulation registers operably coupled to the first operation unit, 
wherein each accumulation register of the plurality of accumulation registers 
(Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and 
Figure 3, element 30) 

c. A selection block operably coupled to the plurality of accumulation registers and 
the first operation unit, wherein the selection block selects the second operand 
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provided to the first operation unit from a set of potential operands, wherein the 
set of potential operands includes contents of each accumulation register of the 
plurality of accumulation registers (Alidina colunm 4, lines 63-66 and Figure 3, 
element SMUX). 

d. Wherein a selected accumulation register stores the first operation result (Alidina 
column 1, line 64 to column 2, line 5) 

29. Alidina has not taught 

a. Multi-threading and having registers and operands v^hich correspond to each 
individual thread; and 

b. Wherein when the operation code is dependent on the results of a previously 
issued operation code, the selection block will not release the dependent operation 
code until a predetermined amount of time has passed corresponding to the 
latency associated with executing the previously issued operation code. 

30. However, Alidina has taught a digital signal processor specializing in scientific 
calculations (Alidina column 1, lines 17-28). Byrd has taught 

a. Multi-threading and having registers and operands which correspond to each 
individual thread (Byrd pages 38-40); and 

b. Wherein when the operation code is dependent on the results of a previously 
issued operation code, the selection block will not release the dependent operation 
code until a predetermined amount of time has passed corresponding to the 
latency associated with executing the previously issued operation code (Byrd 
pages 38-40, 42, and 45-46). 
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31. A person of ordinary skill in the art, and as taught in Byrd, would recognize that multi- 
threading is best suited for scientific and engineering programs (Byrd page 38) and increases the 
speed and efficiency in the processor by allowing the processor to run other procedures while 
waiting for a longer background operations, such as accessing slower memory, to complete 
(Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to incorporate the multi-threading of Byrd in the device of 
Alidina to increase speed and decrease processor idle time. 

32. Referring to claim 22, Alidina has taught a control block operably coupled to the 
selection block and the plurality of accumulation registers, wherein the control block receives 
information based on the operation code and generates control information provided to the 
plurality of accumulation registers and the selection block, wherein the control information 
provided to the plurality of accumulation registers causes the selected accumulation register to 
store the result when the operation code corresponds to an accumulate operation (Alidina column 
5, lines 8-18). Alidina has not taught multi-threading and having registers and operands which 
correspond to each individual thread. However, Alidina has taught a digital signal processor 
specializing in scientific calculations (AUdina column 1, lines 17-28). Byrd has taught multi- 
threading and having registers and operands which correspond to each individual thread (Byrd 
pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would recognize that 
multi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
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skill in the art at the time the invention was made to incorporate the multi-threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 

33. Referring to claim 24, Alidina has taught 

a. Receiving subsequent sets of operands corresponding to subsequent accumulation 
(Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and. 
Figure 3); 

b. For each subsequent set of operands: 

i. Combining the subsequent set of operands to produce a subsequent result; 
combining the subsequent result with a current value stored in the selected 
accumulation register to produce a subsequent accumulated result (Alidina 
Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, lines 26-7; and 
Figure 3); and 

ii. Storing the subsequent accumulated result in the selected accumulation 
register such that the current value stored in the selected accumulation 
register is updated (Alidina Abstract, lines 1-4; column 2, lines 46-48; 
columns 4-5, lines 26-7; and Figure 3, element 30). 

34. Alidina has not taught multi-threading and having registers and operands which 
correspond to each individual thread. However, Alidina has taught a digital signal processor 
specializing in scientific calculations (Alidina column 1, hnes 17-28). Byrd has taught multi- 
threading and having registers and operands which correspond to each individual thread (Byrd 
pages 38-40). A person of ordinary skill in the art, and as taught in Byrd, would recognize that 
multi-threading is best suited for scientific and engineering programs (Byrd page 38) and 
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increases the speed and efficiency in the processor by allowing the processor to run other 
procedures while waiting for a longer background operations, such as accessing slower memory, 
to complete (Byrd pages 38-40). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the mu It i- threading of Byrd in 
the device of Alidina to increase speed and decrease processor idle time. 

35. Claims 1 1 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Alidina 
et al., U.S. Patent Number 6,446,193 (herein referred to as Alidina) in view of Gregory T. Byrd 
and Mark A. Holliday's "Multithreaded Processor Architectures" ©1995 (herein referred to as 
Byrd) as appUed to claims 10 and 19 above, and further in view of BerkalofF, U.S. Patent 
Number 5,673,377 (herein referred to as Berkaloff). 

36. Referring to claim 11, Alidina has not explicitly taught wherein the first register section 
accumulates diffuse color information corresponding to graphics primitives, and wherein the 
second register section accumulates specular color information corresponding to the graphics 
primitives. However, Alidina has taught that DSP processors are optimal for certain graphical 
and audio operations requiring multiplication, accumulation, and other processor intensive 
operations. Berkaloff has taught that diffuse and specular color information is needed for 3-D 
graphical calculations (Berkaloff column 1, lines 17-59). It would have been obvious to one of 
ordinary skill in the art to incorporate the color information of Berkaloff, because it is needed in 
the calculations to create effective images. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to incorporate the color information 
of Berkaloff in the device of Alidina. 
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37. Referring to claim 20, Alidina has not explicitly taught wherein the first register section 
accumulates diffuse color information corresponding to graphics primitives, and wherein the 
second register section accumulates specular color information corresponding to the graphics 
primitives. However, AUdina has taught that DSP processors are optimal for certain graphical 
and audio operations requiring multiplication, accumulation, and other processor intensive 
operations. Berkaloflf has taught that diffuse and specular color information is needed for 3-D 
graphical calculations (Berkaloff column 1, lines 17-59). It would have been obvious to one of 
ordinary skill in the art to incorporate the color information of Berkaloff, because it is needed in 
the calculations to create effective images. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to incorporate the color information 
of Berkaloff in the device of Alidina. 

38. Claims 23 is rejected under 35 U.S. C. 103(a) as being unpatentable over Alidina et al., 
U.S. Patent Number 6,446,193 (herein referred to as Alidina) in view of Parady, U.S. Patent 
Number 5,933,627 (herein referred to as Parady). Alidina has taught a method for performing a 
plurality of combine and accumulate operations comprising: 

a. Receiving a first set of operands, wherein the first set of operands corresponds to 
a first accumulation operation (Alidina Abstract, hnes 1-4; column 2, lines 46-48; 
columns 4-5, lines 26-7; and Figure 3); 

b. Combining the first set of operands using a multiplication operation to produce a 
first result (Alidina Abstract, lines 1-4; column 2, Unes 46-48; columns 4-5, Unes 
26-7; and Figure 3); 



Application/Control Number: 09/556,473 Page 20 

Art Unit: 2183 

c. Selecting a selected accumulation register from a plurality of accumulation 
registers (Alidina column 4, lines 63-66 and Figure 3, element SMUX); 

d. Storing the first result in the selected accumulation register to produce a first 
accumulated value (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4- 
5, lines 26-7; and Figure 3, element 30); 

e. Receiving a second set of operands, wherein the second set of operands 
corresponds to a second accumulation operation (Alidina Abstract, lines 1-4; 
column 2, lines 46-48; columns 4-5, lines 26-7; and Figure 3); 

f Combining the second set of operands using a multiplication operation to produce 
a second result (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4-5, 
lines 26-7; and Figure 3); 

g. Combining the second result with the first accumulated value to produce a second 
accumulated value (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4- 
5, lines 26-7; and Figure 3); and 

h. Storing the second accumulated value in the selected register to produce a second 
accumulated resuh (Alidina Abstract, lines 1-4; column 2, lines 46-48; columns 4- 
5, lines 26-7; and Figure 3, element 30); and 

i. Wherein combining the second result with the first accumulated value further 
comprises combining the second result with the first accumulated value using an 
addition operation such that a multiply and accumulate operation for the first and 
second sets of operands is achieved (Alidina columns 1-2, lines 64-5 and Figure 
3). 
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39. Alidina has not taught 

a. Multiple threads (Parady column 1, lines 1 1-35; column 3, lines 34-65; and Figure 

3); 

b. Register files for each thread (Parady column 2, Hnes 25-39; column 3, lines 34- 
49; and Figure 3); and 

c. Performing combination operations corresponding to at least one additional thread 
of the plurality of threads subsequent to combining the first set of operands and 
prior to combining the second set of operands (Parady column 1, line 64 to 
column 2, line 5; column 3, lines 57-65; column 4, lines 42-52; and Figure 3). In 
regards to Parady, the thread switch would occur when a cache miss or round 
robin trigger occurs. 

40. A person of ordinary skill in the art at the time the invention was made would have 
recognized that multi-threading as taught by Parady eliminates the wasted cycles of a cache miss 
by scheduling tasks during those empty cycles, thereby improving the efficiency of the 
processor. Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to incorporate the multi-threading of Parady in the device of 
Alidina to improve processor efficiency. 

Response to Arguments 

41. Applicant's arguments filed 21 March 2005 have been fully considered but they are not 
persuasive. 

42. Applicant argues in essence on pages 9-11 and 12-14 
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. . . modifying Alidina with the teachings of Byrd as suggested in the Office Action 
would destroy at least the three mam principles of Alidina. , , Therefore, the 
combination of Alidina and Byrd do not function in the same way to obtain the 
same result as the claimed invention. For at least these reasons, the Office Action 
fails to show sufficient motivation to combine the references and, therefore, the 
Office Action fails to establish a prima facie case of obviousness, 

43. This has not been found persuasive. There is no explicit statement in either reference 
stating that concurrent execution and multi-threaded execution cannot be used in one device, A 
few examples of concurrent execution in multi-threaded devices are Chung et al., U.S. Patent 
Number 5,404,469; Wong et al, U.S. Patent Number 5,909,695; Parady, U.S. Patent Number 
5,933,627; and Harris, U.S. Patent Number 6,560,629. Also, the Applicant seems to be bodily 
incorporating the device of Byrd into the device of Alidina. A test of obviousness is not bodily 
incorporating one invention and/or device into the invention and/or device of another, but what 
the two would have suggested to a person of ordinary skill in the art at the time the invention was 
made. In this case, it is the advantages of multi-threading a system, as taught in Byrd. In 
response to applicant's argument summarized above, the test for obviousness is not whether the 
features of a secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. See In re Keller, 642 F,2d 413, 208 USPQ 871 
(CCPA 1981). 

44. Applicant argues in essence on page 12 
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. , . The office action also does not even show or cite where the combination of 
Alidina and Byrd teaches. . .Instead, the office action merely cites to four pages of 
Byrd and as a result fails to explain with specificity how each claim is rejected. 

45. This has not been found persuasive. Three pages out of nine have been cited. Page 39 
only has figures with subtext summarizing the figures. The Examiner deemed the text written on 
page 38 and 40 relevant to further understanding on multi-threading and the reasons for 
combining Byrd with Alidina. As written in the rejection above, Alidina was rehed upon to 
teach the accumulation registers and material relevant to the multiply-accumulate units claimed 
and selecting an accumulation register from multiple accumulation registers. However, Alidina 
has not taught multi-threading nor having different registers for each thread. Byrd was rehed 
upon to teach this. Please refer to the rejections above for the specifics. 

46. Applicant argues in essence on pages 13-14 

...However, for at least the reasons provided above, since Alidina is explicitly 
directed to a parallel processor architecture for performing parallel operations in a 
single instruction, Alidina does not appear to be intended for multi-threading ^ 
instructions on a plurality of accumulation registers. . . 

47. This has not been found persuasive. Byrd was combined with Alidina into a combination 
rejection under 35 U.S.C. § 103(a) because Alidina did not teach nor suggest the use of multi- 
threading within his device. In response to apphcant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller^ 642 F.2d 413, 208 

USPQ 871 (CCPA 1981); In re Merck & Co,, 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Conclusion 



48. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5 :00pm. 

49. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this appHcation or proceeding is assigned is 703-872-9306. 

50. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct,uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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